Structural determinants regulating expression of the high affinity leukotriene B4 receptor: involvement of dileucine motifs and alpha-helix VIII.
Mutational analysis of determinants located in the C-terminal (C) tail of the high affinity leukotriene (LT) B(4) receptor, BLT1, was performed to assess their significance in BLT1 trafficking. When expressed in COS-7 cells, a BLT1 deletion mutant lacking the C-tail (G291stop) displayed higher numbers of binding sites and increased signal transduction compared with wild-type (WT) BLT1. Addition of the C-tail from either the platelet-activating factor receptor or the LTD(4) receptor, CysLT1, did not restore WT phenotype. Moreover, the number of LTB(4) binding sites was higher in the chimeras than in the WT BLT1, suggesting the requirement for specific structural determinants within the BLT1 C-tail. Elimination of a distal C-tail dileucine motif (Leu(304)-Leu(305)), but not the proximal (Leu(292)-Leu(293)) motif, altered BLT1 pharmacological characteristics and caused a moderate constitutive receptor activation. Surprisingly, all mutant receptors were efficiently delivered to the plasma membrane, but not to a greater extent than WT BLT1, as assessed by flow cytometry. Furthermore, substitution of Leu(304)-Leu(305) prevented LTB(4)-induced BLT1 internalization. Molecular modeling of BLT1 on the bovine rhodopsin receptor scaffold strongly suggested the involvement of the distal dileucine motif (Leu(304)-Leu(305)) in a hydrophobic core, including intrahelical interactions within alpha-helix VIII and interhelical interactions with residues of helix I. Disruption of this hydrophobic core is proposed to increase the population of receptors in the active form, to restrain their trafficking and to facilitate the activation of BLT1 as indicated by the increased maximal level of binding of the ligand and constitutive activation of the receptor.